Beliefs’ of Pre-service Elementary Mathematics Teachers’ and Mathematics Department Students’ about Mathematics  by Ünlü, Melihan & Aktaş, Gülfem Sarpkaya
 Procedia - Social and Behavioral Sciences  93 ( 2013 )  742 – 746 
1877-0428 © 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and peer review under responsibility of Prof. Dr. Ferhan Odabaşı
doi: 10.1016/j.sbspro.2013.09.273 
ScienceDirect
3rd World Conference on Learning, Teaching and Educational Leadership – WCLTA 2012 
Beliefs’ of Pre-service Elementary Mathematics Teachers’ and 
Mathematics Department Students’ about Mathematics     
Melihan Ünlü a *, Gülfem Sarpkaya Aktaşa  
aDepartment of Elementary Mathematics Education, Faculty of Education, Aksaray University, 68100 Aksaray / TURKEY 
Abstract 
The aim of this study was to investigate beliefs of pre-service elementary mathematics teachers’ and mathematics department 
students’ about mathematics.  Data was collected from 104 pre-service elementary mathematics teachers and 100 mathematics 
department students in the spring semester of 2011-2012 at a public university in Turkey. Beliefs About Mathematics Scale 
developed by Aksu, Engin, Sümer (2002) was used as a data collection instrument. The data obtained was analyzed by using 
Statistical Package for the Social Sciences (SPSS 20.0) program. The results of the study revealed that beliefs about mathematics 
did not differ in terms gender and department. 
1. Introduction 
The importance of mathematics is undisputed in developing and changing world. "Mathematics is a universal 
language, culture and software technologies which express abstract in a systematic manner” (Hacısalihoğlu et al, 
2004:1). According to Sertöz (2002), many people think that mathematics consists of lessons that poisons life, 
exams that feel anxiety, and nightmares which they get rid of as soon as they finish school. Although teaching 
mathematics is very significant tool for problem solving, describing and interpreting physical environment that we 
live in, numerous researches indicated that many students can not learn mathematics they are expected to learn and 
do not succeed sufficiently. Many international researches also support this results (TIMSS, 2003; PISA, 2003). 
There are many affective factors influencing the success of students in mathematics. One of these is students' beliefs 
about mathematics.  
Although there is no agreed definition of the concept of belief, Sigel (1985) defines belief that mental structures 
are formed by experiences. Hart (1999) used belief only to express  specific type of judgements about set of objects 
(Kayaaslan, 2006). Individual’s concepts, values, ideologies, judgements, opinions about his perspective on life and 
mathematics composes individual’s beliefs (Baydar, 2000). Individual's emotional experience is one of the most 
important factors in the formation of belief (Pajares, 1992). Raymond (1997) defines mathematical personal value 
judgements which consist of a person’s past mathematics experiences (cited by Toluk Uçar& Demirsoy, 2010).  
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Beliefs about mathematics consist of over time according to learners have prior knowledge, the classroom 
environment where students, their personal characteristics, parents, teachers and friends (Wilkins & Ma, 2003; 
Nicolaidou & Philippou, 2003). Thompson (1992: 132), one's conceptions of the nature of mathematics may be 
viewed as the "conscious and subconscious beliefs, concepts, meanings, rules, mental images, and preferences 
concerning the discipline of mathematics".  Ernest (1989), seperates views about the nature of mathematics to three 
main categories: instrumentalist, platonist and problem-solving. According to instrumentalist view mathematics is 
accumulation of facts, rules and skills. Up to platonist view,  mathematics combination of information which 
discovered by static, but inter-related. Problem-solving view states mathematics as a science which constantly 
devoloping dynamics, human-created and discovered by (Boz, 2008).  
 
Many researches indicated that beliefs about the nature and teaching of mathematics impress mathematics success 
(Carter &Norwood, 1997; Aksu, Demir& Sümer, 1998). Mason and Scrivani (2004) stated, it is difficult to say 
reason and result relationship between beliefs about the nature and teaching of mathematics and students 
performance but there is evidence that a two-way relationship (cited by Kayaaslan, 2006). Teacher candidates who 
discovered the nature of mathematics, teaching and love mathematics will be easier. Researches pointed that, 
teachers’ beliefs about the nature of mathematics and teaching mathematics influence significantly the way of their 
teaching mathematics (Clark & Peterson, 1986; Ma, 1999; Thompson, 1992). Therefore, it is essential to investigate 
the pre-service elementary mathematics teachers’ and mathematics department students’ beliefs about mathematics. 
 
The aim of this study was to investigate beliefs of pre-service elementary mathematics teachers 'and mathematics 
department students' about mathematics. For this purpose, the following questions have answered: 
1. What are pre-service elementary mathematics teachers' and mathematics students’ beliefs about mathematics? 
2. Is there a significant difference between beliefs about mathematics according to the department? 
3. Is there a significant difference between beliefs about mathematics according to the gender? 
2.  Methods 
2.1. Research Design  
The research of the study is survey model. Survey model is suitable for researches which purpose to describe a 
situation  that exists in the past or currently (Karasar, 2003). In this study, beliefs about mathematics were examined 
according to the gender and department. 
2.2. Sample 
The study was conducted with 104 pre-service elementary mathematics teachers and 100 mathematics 
department students studying at Aksaray University Education Faculty and Faculty of Science and Letter during 
2011-2012 academic year. Convenience sampling method was used to determine the sample for this study. Of the 
204 participants, 71 were boys and 133 were girls. 81 were 1st class, 91 were 2nd class and 32 were 3rd class. The 
number of participants in terms of their departments and genders is given in the Table 1. 
 
Table 1. Descriptive statistics results of participants 
                    Female Male                             Total  
 Class          f                      f            f         
Pre-service 
elementary 
mathematics 
1         26                            17                          43  
2         31         9                40  
3        15        6 21  
Mathematics 
Department 
Students 
1        20      18 38  
2        37      14 51  
3          4        7 11  
Total       133      71   
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2.3. Instrument 
      Beliefs About Mathematics Scale developed by Aksu, Engin, Sümer (2002) was used as a data collection 
instrument. It consisted of 20 likert type items. The first part of the scale includes demographic questions about 
gender and grade level, second part of the questionnaire includes beliefs about the nature of mathematics. This scale 
has three dimensions which related to beliefs about process of learning mathematics, use of mathematics, and nature 
of mathematics. The reliability coefficient was found by  Aksu, Demir, and Sümer (2002) as .75 and internal 
consistencies of the scales as .75, .71, .66, for the beliefs about process of learning mathematics, use of mathematics, 
and nature of mathematics  respectively. 
2.4. Data Analysis 
      Quantitative techniques were used in the analysis of data generated by Beliefs about Mathematics Scale. In 
presenting the mean scores and standard deviations, descriptive statistics and  t-scores were used to determine 
whether there were statistically significant differences between gender and department beliefs about the nature of 
mathematics. Data were analysed by using the SPSS 20.0 statistics programme and presented in tables. 
3.  Findings 
3.1. Beliefs About Mathematics 
The means and the standard deviations of the pre-service elementary mathematics teachers’ and mathematics 
department students’ scores for the each item of the survey are shown in Table 2. Items are given in terms of the 
dimensions of the survey. 
Table 2. Means and standart deviations of survey items  
 
Items                                              X  sd     
Beliefs about the process of learning mathematics   
1. Learning in lessons is enough for being successful in mathematics.   1.71   .75 
2. Mathematics isonly genius post. 1.67   .89 
3. To be successful in mathematics finding right answer is important. 2.37   .92 
4. Mathematics is only learned by teachers. 1.78   .84 
5. In order to be successful in mathematics solving problems quickly and correctly. 2.45   .87 
6. Using calculator makes easier learning mathematics. 1.77 1.20 
7. Math workbook exercises can be solved only in ways shown in the book. 1.37 1.12 
8. Good at by heart  necessary for successful in mathematics. 1.74   .83 
9. Mathematics questions are solved with teacher’s method. 1.70   .90 
10. In a mathematics course, it is sufficient to know the topics that will be asked in the 
exam. 
1.50        1.19 
Beliefs about the use of mathematics   
11. Mathematics is required to be successful in other courses. 3.17 1.05 
12. To know mathematics is important for every profession. 3.32  .79 
13. Mathematics increases practical intelligence. 3.67  .58 
14. Mathematics is used in each course. 3.06  .90 
15. Mathematics simplifies daily life. 3.25  .72 
16. Mathematics is mental gymnastic. 3.62  .61 
17. Mathematics is a universal language. 3.45  .84 
Beliefs about the nature of mathematics   
18. Mathematics is numbers. 2.83  .90 
19. Means of mathematics is to compute. 2.58  .89 
20. Meaning of mathematics is solving problem. 2.48  .90 
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Table 2 revealed that the highest average of participants’ answers about the first dimension of survey items is “In 
order to be successful in mathematics solving problems quickly and correctly.” and the lowest average “Math 
workbook exercises can be solved only in ways shown in the book.” Answers revealed that the highest average in 
the beliefs about the use of mathematics is “Mathematics increases practical intelligence” and the lowest average is 
“Mathematics is used in each course.” Answers revealed that the highest average in the beliefs about the nature of 
mathematics is “Mathematics is numbers” and the lowest average is “Meaning of mathematics is solving problem.”   
      
3.2. The Effect of Gender to Mathematics Beliefs 
 
For the purpose of determine whether pre-service elementary mathematics teachers’ and mathematics department 
students’ beliefs about mathematics showing a significant difference according to gender, independent t-test was 
applied to the data 0.05 significance level. It has given analyze results about the difference between pre-service 
elementary mathematics teachers’ and mathematics department students’ average of beliefs scores in Table 3. 
 
Table 3. t test of pre-service elementary mathematics teachers’ and mathematics department students’ by gender  
 
Group N X         sd         df t p  
Female 133 49.36 6.21              202                0.048               0.252 Male 71 49.32 6.54 
            p< 0.05 
As seen from Table 3; female pre-service elementary mathematics teachers’ and mathematics department 
students’ average of beliefs scores about mathematics is 49.36, male whether pre-service elementary mathematics 
teachers’ and mathematics department students’ average of beliefs scores about mathematics is 49.32. Independent 
t-test results shows that there is no significant statistical difference between averages. (t(202)=0.048), p<0.05). 
3.3. The Effect of Department to Mathematics Beliefs 
For the purpose of determine whether pre-service elementary mathematics teachers’ and mathematics department 
students’ beliefs about mathematics showing a significant difference according to part of the study, independent t-
test was applied to the data 0.05 significance level. It has given analyze results about the difference between pre-
service elementary mathematics teachers’ and mathematics department students’ average of beliefs scores in Table 
4. 
 
Table 4. t test of pre-service elementary mathematics teachers’ and mathematics students’ by department  
Group N X         sd         df t p  
Pre-service Elementary 
Mathematics Teachers 104 50.05 6.30              202                1.63              0.82 
Mathematics Students 100 48.62 6.26 
                 p< 0.05 
As seen from Table 4; pre-service elementary mathematics teachers’ average of beliefs scores about mathematics 
is 50.05, mathematics students’ average of beliefs scores about mathematics is 48.62. Independent t-test results 
shows that there is no significant statistical difference between averages. (t(202)= 1.63, p<0.05). 
 
4. Conclusions and Recommendations 
Findings of the study revealed that pre-service elementary mathematics teachers and mathematics department 
students believed that Mathematics increases practical intelligence and Mathematics is mental gymnastic. Pre-
service elementary mathematics teachers and mathematics department students did not believe that Math workbook 
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exercises can be solved only in ways shown in the book and Mathematics is only genius post.  From these it can be 
reached that pre-service elementary mathematics teachers and mathematics department students think mathematics 
concerned with intelligence and oppose to teaching mathematics by heart. Duatepe Paksu (2008) found in her study 
that teachers believed that finding the correct answer is very important to be successful in mathematics and 
mathematics can only be learned from teacher. Teachers did not believe that mathematics makes everyday life 
easier, since their motivation is finding the correct answer rather than understanding mathematical thinking and its 
everyday application. 
According to the findings of the study, pre-service elementary  mathematics teachers'  and mathematics 
department students’ beliefs about  mathematics do not differ according to the department and gender. Kayaaslan 
(2006), research conducted in three elementary schools, students' beliefs about the nature of mathematics and 
mathematics education although a significant difference by level of achievement, school and classroom levels, no 
statistically significant difference. This result Kayaaslan (2006) consistent with results of the research.  
Taking into consideration beliefs’ of  pre-service elementary mathematics teachers’ and teachers’ about the 
nature of mathematics affect their mathematics teaching,  will be teacher pre-service elementary mathematics 
teachers’ interests in nature of mathematics can be improved.  
On the lights of these findings, in order to increase pre-service elementary mathematics teachers’ and 
mathematics students’ beliefs studies must be given importance. Considering beliefs about mathematics consists of a 
long period of time, it is recommended also teachers to develop students' mathematics-related beliefs on from 
primary school. 
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